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Eo FRIMAFH P/2 B3k (92 mm) #EATIHEK, WiXS
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R, R (V) =R T/ BT <100 %0 5%
RER(Y0) =BURLRE/ MR E X100% .,
L4 HdEotr

FEIRM 2R Excel 2010 344, B4 4k 22 7] FH
SPSS 19. 0 Geit 3k 4 #E 17 B¢ /R i 4 % 4 73 #r (Pearson
correlation analysis) , A & B 2037 52 % 25 (Duncan’ s
multiple range test) 4347,

2 HRESW
2.1 “LIMbERIRSR G HA LY MRS B
FE 1 AT RIEH,2012,2013 4EW ALK O W FETH
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HEARUEGEERRKNZESR . NRIERE, RO REL
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DTN . WNRIET L ) HE KK DR
2012,2013 4FAR3523 A7 H Hr /M T 3K 5¢ 1 AR 52
TENRARFIR J B M FHE 2 M= R L4
AR E, APk, NREFEZIBWEE, KKD
AR B TR R SR MDA & &7 2012,
2013 SRR ARK , YA TR R 1 R LA k. $E
TR S EL RS SR R R R TR DR, I
H2E 3% 835 (P<<0.01), MDA & 3 NP Hi7E 2012,
2013 AEHF ML B 2% F (P<<0.01), WEFHIEIE LB
KRR ORELWEAR CERB IHERSE HEME
EIEY & B TEE 2 N i RE AR C
TR 2012 F5HE 2 M7 E R B E (P<0.0D),
A E R A B AE 2012.2013 At 5 HE 2 N e iR sL 2%
Sk B (P<0.0D), A EE Y & B 7E 2012 £ 51

x1 2012,2013 £ £ =R LR FE W F RS R
Table 1 The biological characteristic dates of various area postharvest fruits of 2012 and 2013
AR bR K R SE Fruit of Zhangjiakou T HRSE Fruit of Funing #lj RS Fruit of Jixian
Physiological and chemical index 2012 4¢ 2013 4 2012 4f 2013 4F 2012 4f 2013 4
Sz & Peel thick/mm 0. 15De 0. 29Ce 0.17bd 0. 40Aa 0. 15De 0. 35Bb
R F2 Fruit vertical diameter/ mm 25.51Ee 24. 81Ff 31. 3642 27. 78Dd 29. 00Bb 28. 88Cc
BRI A Fruit transverse diameter/mm 21. 88Ff 21. 98Ee 27. 93Aa 26. 69Bb 26. 22Cc 25.110d
SR Length of fruit brush/mm 6. 58Dd 6. 94Cec 7.54Bb 6. 65Dd 8. 20Aa 6. 44Ee
P A E A Cross-sectional area of spike-stalk/ mm? 12. 90bd 10. 77¥ 16. 6142 16. 16Bb 13. 58C 12. 12Ee
INRAFBEAR AR Cross-sectional area of small fruit stem/mm? 2. 76Ee 2. 79Ee 4, 79Aa 4.01Ce 4. 468b 3.41d
AR E T M Cross-sectional area of pedicel/ mm?2 12. 19Ff 20. 81Ee 31. 93Ce 40. 08Aa 29. 93De 32. 20Bb
2R Weight of single spike/g 688. 15Cb 700. 00BCh 825. 38Aa 858. 00Aa 708. 33BCb 801. 33ABa
B UK Weight of single fruit/g 9. 08B 9. 07Be 14. 1642 12. 13Ab 12. 56Aab 11. 734Ab
INRAFTR LS Pulling resistance of small fruit stem/N 7.110d 8. 39Che 9. 04BCe 10. 54Bb 9. 28BChe 14. 01Aa
AR S % Electrical conductivity of fruit stem/ % 15. 88Bb 12. 80Bb 28, 34Aa 26. 90Aa 26. 78Aa 27. 20Aa
SRR 5% Electrical conductivity of fruit peel/ % 13. 59¢d 22. 72Bbe 29. 914a 26. 57ABab 21. 62B¢ 24. 16ABbe
IFE I 35 8 Respiratory intensity/ (COzmg « kgl « hl) 16. 84Bb 26. 3643 13. 82CDe 15. 84BCb 11. 96Dc 13. 230c
W B MDA content/ (nmol » g1) 2. 66F1 2. 83Ee 4. 624 4.01Dd 4. 53Ce 4. 56Bb
% C 4 Vitamin C content/(mg + (100g)"1) 16. 7542 15. 44ABb 10. 43Dt 11. 50De 13.17¢4 14. 22BCe
A E R A it Tritable acid content/ % 0. 5580 0. 654a 0. 34D 0. 36De 0. 51Ce 0. 49¢d
TV E T8 i Soluble solid content/ % 18. 17Aa 17. 45Aab 13. 60BCde 12. 40Ce 14. 43BCed 15. 70ABbe

1 RPARE KRG FRFRREF R (P<0. 0D, RREIESUNE FREFRR 257 B3 (P<0.05), T,

Note: The different capital letters in the same column show very significant difference at 0. 01 level; different lowercase letters show significant difference at 0. 05 level. The same be-

low.
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(P<<0.01), ¥ 3 Sz 1 A 2 NEL I ] 26 2 PR IF» 2R IR
YU ELERE IR T R B A A R4S 0, RO T SR AL
SUR LRI 45 & 1 BRI JESRSLR B e BT . 2012,
2013 AFBT BRSO B BER AR IR R . R S IO ) SR R
PIBE IS  OF B HATT i AR, A 2R A RS AR BE .
RESCRLSR A RS & TR/, 20122013 £F5KEE AR
LA, R, 3 A= #i7E 2012,2013 4R34 22 57
A2 (P<<0. 01) , MELWEHPAASE 101 F) 2 5F 145 5 1] fAC AR A ML
WA AR R RS I BT R R RE B, LR O TR Y
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SRR KN R R R 1R S > B RS> TR
52,2013 ARR SRR/ N L TR E> KR AR
L>BIE R, 6 MK HERLIEREEEZR
(P<<0.0D), AR PEFRIRAETESR 1 WRSA 72 A ] #
HIRE S . 2013 4F5K 5C AR SEHY -2y [ 52 4 5 4 B 2R 52
HF- 289 B PR AR R, #R TR T RS AP 34 Bl 2 44, 2012
3 AT IR S AT 24 18] 20 RN i B RS> B K
FARSESTE T RE. 58 LB, KK O RELR 6
JE A MR AR E 2 A7 MR SCBOR BB KRR 1
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*2 3N A MEK " E & TPA X4 R
Table 2 The TPA test result of the three area ‘Red Globe’ grapes
R O RS Fruit of Zhangjiakou T HSE Fruit of Funing #lj RS Fruit of Jixian
2012 4F 2013 4F 2012 4F 2013 4F 2012 4F 2013 4F
TE B Hardness/g 1 807. 1C¢ 2 209. 14a 1 697. 8Dd 1 842. 2Bb 1 581. 2Ff 1 632. 8Ee
Bk Elasticity/ (g » s1) 0. 74Ce 0. 844a 0. 578 0. 788b 0. 630 0. 7204
BER M Flocculation 0. 49Che 0. 47Dd 0. 39Ee 0. 54Bb 0. 50Ce 0. 57Aa
B Colloidity 800. 62Dd 1 039. 22Aa 671. 09Ee 985. 82Bb 661. 54Ff 922. 19C
PH M Chewiness 600. 52Cd 766. 06Ab 555. 38Ef 768. 1942 565. 32De 757. 968
[5] & #: Reversion 0. 22C¢ 0. 27Aa 0.170d 0. 25ABb 0. 23BCe 0. 2782

2.2.2 HMERLFNITENRGRILE RERER
R R PR R I RE . W3R 3 TR,
TE 3 N7 b “ LT HbIR IR S, SRR R AL TE 2012,2013
A 5RO, T A L SRS R P T AR AL, U B K
RO AR KBTS 1 7 T AE O iR, 2012 ARETE
SRR R IR B AR, T 2013 AEHE T SRS SR e IR
FERREP R F oK H IR SL, B 2012 4L 77 R 5 2013
FEE R RLEZRUEAREI HE 4 MR ER
B B (P<<0.01), 2012.2013 AE 35 O BsL i R
B W A A R R v TR BN T SRS A SR R Bt 2012
AR T AR SEME /N T8 L, 2013 AR BT B R SEHE /N FHE T
5REWEHARR, 5 K O R EL R LB NF A5 2
A7, 2012 4R8BSR B BB A, T 2013 4RI T
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SR B B RR A, 2 4E ) LR, 2012 4EHE A iz i P 1y
BEET 2013 45, S40, 3 AT R AR B kR O
RESH B RLSHTREL, A EFREE P
0.01), ZEAMITIKE O SR SCHE SR B ol B, SR B Mk, DA
KR AT B F B T 534 2 A= il SR 52, 168
TR O RLFEIU X R LR EFEERTEHE 2
AT RS . A BRI KR D R LA E
F &, TSR & 3T PRI R L,
2.3 “ZIHbER” SR SCI O R) B & R AT

M2 4 ATLAE H 53 A7 b 1 5 SE S AT 4% fef 551
ACFR, FEIRE 30 d A, JR0RL RN L SR AR B A, (LI
2 60 d B, Fm0RLZR NG L2 A L T R K 2 57,2012
FERRR OS2 2. 535, ORI AR 0. 37 %0, T R 5L
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Table 3 The puncture test results of three area ‘Red Globe’ grapes
R O H S Fruit of Zhangjiakou T HSE Fruit of Funing #lj LR S Fruit of Jixian
2012 4F 2013 4F 2012 4F 2013 4F 2012 4F 2013 4F
SRR Peel strength/kg 0. 6842 0. 54B¢ 0. 53BCcd 0. 51Ce 0. 66Ab 0. 52BCde
24 B Peel cracking depth/ mm 4. 38Dd 3. 6OEe 4. 59Ce 4. 81Bb 5. 5942 4. 56Cc
B et Peel brittleness/ (kg « s1) 0. 314a 0. 3042 0. 238 0. 25Bb 0. 24Bbe 0. 23Bc
R Peel tenacity/ (kg « s1) 0. 70Cd 0. 52Ef 0. 84Bb 0. 72C 0. 93Aa 0. 60De
R Pulp average hardness/kg 0. 094Aa 0. 088Bb 0. 063Dd 0. 075C 0. 051Ee 0. 049Ef

PR (10. 37 %) FIEEREFR (22 22%) 3T K T3k 55 1 F i
B IRS,2013 ERTIR R RS RE RN 1. 24 %, Bk R
J L 14%, TR LR R R 23.14%, ok E R
12. 62% , K FIR K O A B AR E., S RE SR
SCH SRR 5, BRI SRAW IR 3 ALRAR T B /N T8 2
AL, R IR ST B R Bk R DR SE. (HIFEE 90 d

x4

Table 4

A, £ A B 2 SRR AT I in, B 7 SR SEER . 50 %%
PLE LB SRS 56. 24 %6 F1 45. 37 %6, 1 K 5 1 SRS S
JERWAE 4020, HBE LA BB, 2 H R 2
Je B SR S A 2k AR L O R S A Rk
B TR B s 3R B, R PR e 500 R 6 AT IR OR 5 Y 7, I
FHIARREMET 1 AN H )5 I AR S P s n

TR 18] “ LT b B SR SE A W F B TR AR L3

The biological indicators comparison of the ‘Red Globe’ fruit during storage

724, Origin
AEMy Year

3k % 0 Zhangjiakou

2012 4F 2013 4F 2012 4F

#7* Funing

#ijE Jixian

2013 4F 2012 4F 2013 4F

e
B 30 60
Storage day/d

PERER
Decay
rate/ %

ELY RS
Falling

90 30 60 90 30 60

90

30 60 90 30 60 90 30 60 90

0.24Gh 2. 53Gh 35.99De 0.66Gh 1.24Gh 39.27De 0.52Gh 22.22Ef 73.29Aa 1.23Gh 23.14Ef 60. 14Bb 0.58Gh 10.45Fg 56. 24Bc 0. 33Gh 13. 14Fg 45. 37Cd

0.14Hh 0.37Hh 8.36Ee 1.93Gg 1. 14GHgh 17. 65Aa 0. 95GHgh10. 37Dd 14. 13Bb 0. 37Hh 12. 62Cc 18. 40Aa 0. 30Hh 5. 24Ff 10.56Dd 0. 70GHh 8. 62Ee 12. 95BCc

partide
rate/ %

ANRAR TS
) Pulling o0 6 60
resistance of

. CDEefg DEfg
small fruit

stem/N

6.53
DEfg

6.25
Eg

7.37 7.20
CDEdefg CDEdefg

9. 97
Bb

8.57 o
BCDbed

12.50
Aa

8.91
BChe

8.29 7.91 o
BCDEcde CDEcdef

2.4 RURHTIRSCE FRIEAR TS ECE N 60 d A
R BE R bR A L

M3 5 MRS R, R R SR R HEFE,
MDA & 51 60 d 1% 25 R SRR PR R 8
BEEMEKP<0.05), L #EH R LEEREEB L
AR 2, R HGS FE H A T) ik, dEAE R
CHE.MHERTE. IEEEREY SRS RLHEER
% B E R AR (P<<0.01), ] LA % B 52 R 5 B 518
. ERREE NBAESEE. #EXCHFE
i e 5L i A A 26 (P<<0. 05), A E R & | 5 4
iR 5L I A A6 (P<<0.05), Al M BT Y & B 5
7 2R LM B2 7 K 96 (P<<0. 01), [ A B8 B 7 8 52 9%
PR SRR A S ok, [ A, SRR 5 R R
AR A 5 i 2 £70RE 56, U B SR B a1 A K, SR Sl
ARG IEIEPRL, A6, /NSRRI L7 SRAT TR IR
BERGRBE MDA &2 5K 60 d 114 %5 5 52 /N SRAW i
Fi 1 B B2 E A (P<C0. 05) , W I 3 B | 5 S i i 51
Be Mt R A YR8 B 38 5 /N SR AR TR L ) B 2 SR 6

(P<0.05),
3 ititE4ie

RGP RS REFHE, KR O
HBR” S SE TR R /)N SRS R 4i R C & &, A1
EREE, THEHEREYSER, RLELREE R,
RS B T 7= “ LT R SR SE SRR K, BN R
FRER RELEEEEY S BRI BRI S E
ARG, LWEFER, kRO RLREA S FRE, &2 R
LB, LT RERZE. HREIAN, BEH R LW
TEAR VRN SRS i B AR B PR AN FEAE A ek .

FLF TPA 35 F1ZF I X 5 5 b 1) 43 B &5 SR LA
AR, BABA T 5K 5% 1 A 2 B SR A o o R S, SR A B R
TR » LA B R O SRS B L BRI SR R 5 B LR
M SR A S B, TP T SR PR R B, SR B 5 B AN SR B
JE I, SR B I B VR B K, R SRS LR Kk, IR 5
JE2 B B REAN T HZN,

A TRHIREE N RE U 60 d B, B RIKEK
F SR S <7 B SR S <P 7 SR AL, R SR K 58 1 SR S <7
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Table 5 The correlation analysis of nutrition indicators,

texture parameters and the storage effects

3% 60 d 3% 60 d
i 60 d T T
i RSEERR NS
R R ; . . .
Falling partide Pulling resistance
Decay rate .
rate of small fruit stem
) 7]@:&&@‘&73 ] 0. 421 0.592 0.795*
Pulling resistance of small fruit stem
R %EE&EF% . 0. 863 * 0. 867 * 0. 802 *
Electrical conductivity of fruit stem
. %EZEEEF$ . 0. 798 * 0.813* 0. 282
Electrical conductivity of fruit peel
I 55 & Respiratory intensity —0.576 —0. 542 —0.778*

MDA % MDA content 0.752* 0.774* 0.811*

Y4 K C 4 Vitamin C content —0.934* * —0. 882 * —0. 363
A EM & & Tritable acid content —0. 966 * * —0. 898 * —0. 379
AR R

Soluble solid content —0.937% o9z —0.5
TE B Hardness —0. 463 —0. 435 —0.775%

s Elasticity —0.477 —0. 353 —0. 363

HEF M Flocculation —0. 061 0.119 0.593

Jie ¥ Colloidity —0.205 —0.046 —0.201

RE WG4 Chewiness —0. 039 0. 147 0. 052

[8] & # Reversion —0. 387 —0. 185 0. 195

LB RBE Peel strength —0. 563 —0. 662 —0. 123
R E Peel cracking depth 0. 448 0.411 0.738*
B gt Peel brittleness —0.792* —0. 824 * —0. 803 *

SRz B M Peel tenacity 0.441 0. 303 0. 358
SN Pulp average hardness —0. 489 —0. 554 —0. 891 *

e x FRTE 0.05 AKRF-CRD L BEME; » % RIRTE 0.01 KFGUID L&
E2 1P
Note: * represent significant correlation at 0. 05 level(double side) ; * * represent

significant correlation at 0. 01 level(double side).
ERE<IT R, (A 90 d B, & AL FHRKE 2 R A3
INERT » ELAS T 28 55 H AT AR IR R S 40 282, D5 300 A

BRI 30 d, 5 BB R BRI .

ERAVRIIA Y R X RS OR A R
KI5 DR T HR G E RS B, 7
o R B R K 5 BRI B A R L R A
B BRI RUBOR B bp o T T 3R 5L 8 IR o A AR
FETRE R, FEUR IR LR AR R A . i
AR AT BE— U T X — 2518 . DRI, 7R X R 6
FOARHATIRADTTE R [FIT , [F) R AN BE 22005 R BT SR 52 # 3%
B VA RO LA & 5 e AR 2R 52, 4 RIS 31 R 4T A9
PRPREEROCR o (R, o SR Wi I SR S 6 S )40 200 A B » A
AT LU BRI T 0t A SR SRR L B H A B B 22 B
M1E.
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Analysis of the Relationship Between the Quality and Storage Effect of ‘Red Globe’ Grapes

ZHAOQO Bai-feng' ,ZHANG Ping® ,ZHU Zhi-qiang® , NONG Shao-zhuang'
(1. College of Food Science, Dalian Polytechnic University, Dalian, Liaoning 116034 ;2. National Engineering and Technology Research Center

for Preservation of Agricultural Products, Tianjin Key Laboratory of Physiology and Storage of Agricultural Products Ministry, Tianjin 300384)

Abstract; Taking ‘Red Globe’ grapes from different origins as materials, the routine biological indicators through puncture

test and TPA texture test were conducted,the basic biological characteristics,the differences of texture quality,long-term

storage effects and their relevance of the three area ‘Red Globe’ grape fruits in 2012 and 2013 were compared. The

results showed that the three area postharvest fruits quality were different obviously. Consolidated the two-year-old data

comparisons , Zhangjiakou’s fruit had the highest basic highest quality,the second was Jixian’s,Funing’s was the worst,

resulting in the significantly difference in the storage. In the 60 days,the decay rate was Zhangjiakou<(Jixian<_Funing, the

falling particle rate was Zhangjiakou<(Jixian<_Funing. But when in the 90 days,the decay rate and falling particle rate of

Jixian and Funing’s fruits were both very high. In addition, the postharvest fruit vitamin C content, content of titratable

acid,soluble solids content were significantly negative correlated with decay rate, falling particle rate in storage. The

conclusion was that fruits’s storage effect of Zhangjiakou’s was the best because the quality of fruits was good when

harvest,fruits’s storage effect of Funing was the worst because the quality of fruits was bad,it showed that the storage

quality of grape fruit would have an great impact on storage effect.
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